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(54) SWITCHING POWER SUPPLY 

(57)Abstract: 

PURPOSE: To provide a switching power supply that 
offers favorable power factor, has input characteristics 
with less input current higher harmonic components, and 
is further highly efficient. 

CONSTITUTION: The positive output terminal of a full- 
wave rectifying circuit 3, the primary winding 81 of a 
transformer 8, a switching element 9, a choke coil 5 and 
the negative output terminal of the full-wave rectifying 
circuit 3, are connected in series in this order. A 
smoothing capacitor 4 is connected in parallel with the 
series circuit composed of the primary winding 81 and 
the switching element 9. A first diode 61 and a second 
diode 62 are placed between the respective input 
terminals of the full-wave rectifying circuit 3 and the 
connecting point between the primary winding 81 and 
the switching element 9. A rectifying and smoothing 
circuit 20 is connected with the secondary winding 82 of 
the transformer 8. A control circuit 40 is included which 
controls the on-off ratio of the switching element 9 so 

that the d.c. output voltage fed to a load 25 will be stabilized. This obtains a switching power 
supply that offers favorable power factor and has input characteristics with less input current 
higher harmonic components. In addition this reduces the number of the components placed in 
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hoke coil 5 and thus conduction loss. 
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r/*J»lHlK4 0^AAS!at«iB^»UTS5H«[1?^« 
40 fe<hfcD> Rftf££jg£Mc:<<ft£. 

[0 0 3 8] (SSI 4 (ommm) H6IJS4 ©fgjfc0il£^ 
To 06t::43^T0 5©«fiE£g&£©«* h^>A8 
©— ##«|8 l<7)-*tC^$nfcH^#«l8 3£1S 

tt, f?§2 ©3^3 — ^n-r;i/5 2 , S2cr>y-r^-— 
K61, 6 2<O^V-Hffl^t, H"^:#»8 3C0ftHS^ 

[0 0 3 9] ^Z3>x>it4 0mEE^Ec, 
8 1(D#S*N1, H*ii8 3©tt^N3i:U N 
= N3/NltLT*0»*6»Wn. *-f. A^3^ 
50 ffi««l^H6©att©»BP B 1^l>T. A<-/^^9 



• 

(7) 

11 

&*><Dm. H*#^8 3 \Z\ZN • E c (DiE^^t 
Z>o A^^llH 1 <DMK.V i ffi ( 1 - N) E c ctO^C 
£ttn«, ^*-H6 1, 3 3^»IU A*£SKtt 

8 3 8 1-*X<yflf9 ->*W 

->5p»3 >^>+h4^y-T t-F3 3 ->A*XS6«iH 1 

<&^-bT®«tawi3« *2©^-3— ^u-ops 21c 
\zv\- (i-N) Ecrt*0jjnsn, c^fgfiv i - 10 
(i-N) e c izitmisitrnz-emmmzmm-rz. 

[0 0 4 0] 7.^ y?-m z f'$&*7-$'Z>t. 
n >^>^ 4 -^-f t-H33 ->A*X«E«SS 1 

htta^sns. ii©^ 3-^3<ii/5ii:uvi 

-fcfDchftS. 

[0 0 4 1] A*^««jR1^0 6Offitt^e>S<Ebfc 

t-H3 1 <Z)ft;b 0 iC^-T H32. y-f H 3 3 

[0 0 4 2] £<£>£5{C, »4<O^J6«|(Z)ftf^tt, N = 
lT*ntfmi<O^JBW0)»f^«i:««T*y> N<1<£> 

(SB5 0>»KW) H7ttSB5©iafi«€:*T. 
[0 04 3] H7JCi3ViTH5<DSlj«<hR^:S<0«, £ 
fe^^tlHl^ 3 Sr««-r S«-y-f *-H3 1-34tS 

-f*-H6L 6 2^iSieit$»^ 30 
[0 044] ^1, $2^3-^3<;l/5 1, 52<D 

-€-n-?nsf*A*««iow««c««$na. 

fg 1 £>5P 3-^3<^5 1 ofiNifcttiB 10^ F 
6 l«h^t-K3 l©7y-HSW8^tl> fH2 

t^t-K3 2©Ty-Ha^«a$tis. mi, 

t-*#«8 1 t©««^JC««!$n*. y-<^--H3 40 
3, 3 4 0)*V-Hai^tt-tn^ r tl3!SKA*««l©H 

[0045] zto&oizmi&znrzZ'f y^-y^mmm 

-H61, 3 3j&**ffiU ArtX»tSiKl-*»l(&^a 

H 3 3->A*2»MMB 1 WP- hT««OT«n 
5o Siof3-^n^^5il:liA*^fIi©S 50 




1#B8¥7 - 2 6 4 8 6 0 
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Lfc«#Tittt»K:if JllTS. 

[0 0 4 6] X-f y^^9^^^T^>i> ^-Y*— F 
6 l<0ffcbOKy-f *-F3 l*<*i8U A*5ftRmiB 
l->gl©f3-^3<^5 l->^t-K3 
3>^>tt4-*5^:*-K3 3 -^A^^ltl 1 CD;l/- 

HTis^snso mito^3-^n-r;p5 ik^a* 

£afimflgl i:¥»n>^>1t4a>*EEa>S^Slin$n, 

[0 0 4 7] A*32t««Kl*«H5 0«tt^&S«Lfc 
^1 Ofa-^^;P5 KDftfcDK^a^a 
-^3<;l/5 2, ^-f K6 lOftfeOJC^-f ^-—K 
6 2, y-T^-K3 l©ftt>0(cy<^--K3 2, 
*--K3 3^0l:^^-H3 4^n-eti»f^-r 

[0 0 4 8] fiJtiOJz^&i&fP^lftOigU^iO, » 

i ( *2©?3->3-f;i<5i l 5 2i:in^iS(l 
A*x«««i©«j£^ttWLfeif-^«^w-rsa& 

[0 0 4 9] Z.<D&0\ZW,5<D$mm-?te. -tWftfPtt 
A#««tStf££efcSLT, ^J^co 

n-f;i/5i, 5 2^)i^\ b^>X8£^£TfciftEn 

SOT, »ffi«£««-r£££#T£S. 
[0 0 5 0] ^3-^Z3-f^5^&S«tl5lSS3 

<DM.mMiz&wz nx^zm 1 ©^tcit^, ieswc 

& £ 0>T A -f y 9 *5 C^mU^J 4 0 # A *3S8lt 

[0 0 5 1] (SB 6 a>*KM) B 8 tefg 6 <03SiSM£^ 
"To H8^^liTS7<D»fiKi:S^SOtt, h7>X8 
tc-S£-*#|g8 l©-ai:««Shft=**»8 3 
*Btt, »1, S2©^>ft-K6 1, 6 2MV-K 

«^«:H^:#*i8 soffiaafcsaufc^Tfes. 

[0 0 5 2] ¥?f 3>^>1t4<Z>mj££E c . — 
8 1©«S$NL H*#gH8 3<£>#»£N3£U N 

= (N3/ND tit, -€-<0»f££Rw-rs. £*r, 

A*XSSt«Sl3&*H8C0ffitt(D»Mfcl*5^T. X-fyf 
9^>C0^ =M»8 3l:ttN-EcO«ffi^ 
%4TI)o A^»l^tEVi^ (1-N) Ec 
£9A£ttn«, ^*-H6 1^«fc^3 3^IU, 

A*3?fittmaii^sico^3-^3-r;i/5 1 -^y-r^-- 

K6 1->H*#^8 3-^-^#^8 l->X-f >y^m^9 
^t-K3 3->A*3fSSE«aglfe«ttf. a*£sk« 

3->¥»3>f>*4^*-H3 3^A^J 
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<^5ii:(ivi- (1-n) Ec^enjjp^n, cicom 

SffttV i - (1-N) Ec iCJt«Lfc«^Til[»WHlt 

[0 0 5 3] A-f 7f*f 9W7t5t, y-f*— H 
6 1 ©ftfcDK^-f:*— F 3 A*X«t«iH 

3-^3^r;i/5 i^t-H3 i-»¥*t 

3 >x>1t4-^-r H 3 3->A^^^miH 1 
htlMtl^. il©f3-^3-f^5 1 KteV i 

[0 0 5 4] AA»liil^l8(?)I»b^lfc 
i§£\ mi (D^-a-^n^ )IS 1 <Dtt:bDtcS2 05 : -3 

6 2, ^t-H3 10)ftt)0H^t-H3 2, ^-T 
H 3 3 (Offcb 0 K^-f *-F34 tfttl^nmftT 

[0 0 5 5] C©»6<Z>HJfi«»J(Z)»fPtt, N=lT*&n 

(m7<Dmmm H9ttS7<&*iSM£^r. 

[0 0 5 6] l^9fz4DViT> H5<Ol«tS^5<Z)H 
SI, S20fa-^3>f^5 1, 5 20- 

mil ^n^n^atAASJRi^MMtcSfic^n^. s 

1 <7)5F3-^3K;l/5 1 <0ffi«Jk:fctSl CD^-f^-H 6 

1 <h^< t- H 3 1 07/ - K WM^n, »2© 
^3-^3 -f ;P5 2(&ffiSt£ttS2<0^-f *--F 6 2 £ 

y-f*- F3 207;-FSWii^ns. mi, s 

2 ©^-f KO* V - Kaftt-**i» 8 1 £X< ^ 
2 - FS^ >r>1t4 8 1 h 

[0057] z<D&o\zmtiL2nrcx<< v3 L >>fnm& 

-H61, 3 3^IU AMM^l^l^a 

^ :*-F3 3^2©fa-^3<^5 2^A*3£tftS 
BlflD^-hTtS^StWo Si, ^2^3-^3 
-T;U5 1, 5 2Jcti-5-n-€ r nA*328E«fil©*ffi<^ 
(1/2) a*0«jp£tu comat^AA^mSlico^ 

[0 0 5 8 ] X-f7f*f9^7t5i:, ^ F 
6 1 ©ffcb 0 fc^-f F 3 l#»ffiU A*3Sa£«« 

3>x>+f-4-»^:*— F3 3-*S2 0^3-^n< ;u 
5 2 ->A*3?8S«iK 1 OJP— h"e«aft^«tn*. S 1 , 
S2<B3 1 3— *3-f ;i/5 1, 5 2\Z\tttl?tl\ti3£.m 

mmi tw-mzi>T>-y~4<Dmj£<Dm<D (1/2) ^ai 




(8) iW7-2 64 8 6 0 
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£0 

[0 0 5 9] A^3S^Ml^gI9 0®tt^6^ebfe 
^*-F6 1 (BfW^OlC^ *-F6 2, ^ 
*-F3 l^ffcbOtC^-f^-FS 2, y>f*-K3 3 

[0060] c<o»fp©«oigu^j;o, mi, m2co 
^b-zzx^jisi, 5 2 izmnznffite* xjj&mn 

z.n&7 j a >t>v 2 -cw-mitz nfcXJjMffitii 
10 \t>&mnmzMitmLrzmftfoVt£fcZo 
[0061] z<d£o\zw,7 (ommmo>mmtm 1 v>m 

mmmffi&ft<D&sti&»imizter). m 3 11:^ ltcx-t 
^>^mMgeicj£^si, s§2©^3-*n-f ^5 

[0 0 6 2] (S8 0HJSW HIl 0 teS8 0^J60!j€: 
^To HlOfc^T, B9©»«i:S&5©|j:h7> 
X 8 IZ— ^^r-*#^ 8 1 CD— M£«j|S$nfc = :&#« 
20 8 3 *K^ SI, S2©^*-H6 1, 6 2©*V 

?fn>^>-y-4 0SJE^Ec, -Mi8 10tt^N 
1, H^#^8 3<D#£fc£N 3 <hU N= (N3/N 

1) tts. 

[0 0 6 3] £<0«fc5fc«J*£nfc;*-f v^>4f«MS 
#^8 3 \ZfcN • E c <D«JE7&tf8£T£. A*5£SS«« 

lcDmmv i tfi (1 -n) Ecto^itnn ^-f* 

30 — F6 l*3<fctf3 3j&<»iiU AMMI1->S1^ 
^3-^3-01^5 1 ->^f F 6 1 8 3^ 
-*#^8 l->X-fyf»f9^*-H 3 3^S2 
0^3-^3-T^5 2->A*5fSE«iBl*5cfc^ A^732 
iiiHWS1^3-^^^^5 l->^*-H6 1 
^H*#l£8 3^¥i^>f>^4^/r- F 3 3-> 
S2(Of 3-^n^^5 2^A^3?^i^l 0;i/— 
WS^o SI, S2^3-^3^il/5 1, 52 

Ktt-tn-tn (vi- (i-N) Eel /2^9iip$ 

fU ^OiSfiVi- (l-N) E c Kit^l^cM^ 
40 HUftWKifftrr*- 

[0 0 6 4] X-f ^*^9#:*:7-r*£, ^< *— F 
6 10ftb9lC^*-F3 l**WaU A*X8M« 
l^S1^3-^3>fjl/5 l->^t-F3 l->¥t 
3>7*>1f-4-»^-f F 3 3->S2 <o^b — ^zx^)V 

3 2^xi3^mnmi<o)v-bxmm^mn^>o si, 
S2©^3- ^a-r;i/5 i, 5 2 icte^n^n (v i - 

Ec) / 2**8^2*1, ^©««EttS»»^«^L, ^> 

[0 0 6 5] AAS!««* 1 *«H 1 O^ffift/O^Sei 
50 rzm&* H6 l©«toOIC^>f*— H6 2, ^ 
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£?ic8 8<7)gliS#j<DlMm. N=lt^m^l0i 
Sfi«l©ftf^i:«fl5T*U, N<l<D«£te8 2<0*iS0i 

[0 0 6 6] (8 9 ©^Jfi«) HI 1128 9 OD*J60y£ 
it, Ell ltc&^T. iioMtS^^iSl, 

S2®^*-K6i, 6 2wn?nsi, 8 2<D3 
[0 0 6 7] c©«fc5tc«dE$nfcx>r y^>y«is* 

ffitt<O^HfC^^T, X-f 7f*f9^>©P$, A^7 
£S®II1->3>^>1*7 1 ->X>f v 9 3 - 

* -f ;U 5 -»^-f K 3 3 -»A*X«E«iS 1 h 

zi >^>u- 7 i h AJj&ffimm i <a«fl:j&*±# 
F3ia**iiU A*X8iE«jHl-*^<*— H3 1. 

-^pm^ >^r>+j- 4 3 n -r ;i, 5 ^y-r H 3 

3 A 1 ©Jl'- hTttffirtWlScfc 5 Kfc 

[0 0 6 8] X<Y 7fif9^7tSt, A*3£«K* 
-f ;i/ 5 ->^-T K 3 3 -»A#3£fl^flI 1 ©;k- hTS 
8 l->3>^>-^7 1-^-f 3 1 8 1 

©;i/— h-c«t*i, 3>r>ii-7 ii:i^enfcfMl& 

[0 0 6 9] AMSf^l^ll l©itt^6E(EL 
fci§^, ^-f*-F6 l©ftfc>DlC^-f:*--K6 2, ^ 

3 ©tt*D 0 tC^T *-K34 ^^n^nidfPTSo 

[0070] z<D£otemfiF<Dmo&isiz£z>&&W)ft 

ftMil 2{C^fo HI 2fc*5^T. (a) 
SltimK3©m*«flEift^ (b) «^3-^n-<^5^ 

mnz>nmfoj&* (c) raA*««ESjrc»*. ^3- 

[0 0 7 1 ] £©<fc5K8 9©lfeK0raa* A^StftS 

mizteZo z*>\z?-3-?z2^)i5<Dmffi&. m3iiz 
mmmz&^Mmnn^fcmmmmLtezvT. mmm 
[0072] (sio <£>§njs#y) m 1 3 \zm 1 0 ©gi^ 

^J^^To [HI 3tC;fcV>T, m3<Dffif&£imi3iZ><Dl$Wi 
1, *2 0^t-K6 1, 6 2^nfn»i, 12 
coa>^>it7 1 , 7 2K:teoT^*;£T?*5. —#c# 
»8 10#WNL £*#i830)t^N3tl, 




(9) ^§8^7 - 2 6 4 8 6 0 
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N= (N3/N 1) <h"t£o 

[0 0 7 3 ] CCD^olzm 1 OCB^JfiWTte. N=1T' 
$>nti^c7)af^^m9(0*ffi^Jch^TfeU, N<1<7> 

[0074] (811 (ommm) m 1 4 \tm 1 1 
1, »2<o^*-K6i, 6 2^n?nai, 12 

CD3>x>1^7 1 , 7 2 lZfc^T\,*Z*X~&Z><, 

10 [0075] c<Bck3K«j82nfcx-f >^^>^m^g 
ffitt©flapfl(c43iiT, x-r yfif 9^t>w, a*> 

3£8EfiiKl->3>^>U-7 i->8i^3-^3>f;P5 
1 ->X-T 9 ->^>f t-H3 3 -*A*X8E«S 1 

. ani*, n >^>it 7 i txtj^mmm 1 ©s^com 

ZtM*- K3 l**#iIU A*SS«*Wl->^3f 
-H3 l->S2©f3-^3-fiP5 2^¥?f3>^>th 
20 4->^*— H3 3->A*^«E«iB10;U— hTttffi^ 

[0 0 7 6 ] 7^7?*f9^*7t5i:, A*^«t« 
il^t-h'3 1^2cD^3-^n-r;U5 2->¥ 
»n>^>it4^^-r^--H 3 3^>At>3ZWtmMie»l< 

— b-emwL&ffiti&timmz. h7>x8©iits^ 

-*ii8 l~>n>^>^7 l->^t-F3 l->— * 
#i£$8 i ©;i— hTSttu ziy^y^i ii:#x.bnrc 

[0 0 7 7 ] A*^«E«SB1^H1 4 0»b^l 
30 ^^-h*6 KOfttoQlzy-f t-K6 2. ^ 

<f:*-K3 l<DRt>K)\Z#'(*—YZ 2, ^>f*-H3 

3 ©^ o ic^-r k 3 4 ^n^niftfp-r 

[0 0 7 8 ] ^W^Cll 1©$«MTH m9(D^ 

(m 1 2 ©^ffi^ii) h i 5 \*m i 2 (Dmmm&^T* 

[0 0 7 9 ] mi SfC^^T, 06©«fiEt»«:SOtt 
81, »2©^>f*-H6 1, 6 2#tn?nsi, 8 
2(Dn>^>1t7 1 , 7 2II^oTt^^^ — * 
40 8»8 10SR$N1, H^#^8 3(D#gc^N3^: 
N= (N3/N 1) i-T^o 
[0 0 8 0] ^OJ;3tC8l 2©^iswrt2, N=1T' 

m&\*mi<DnMMizwTz&2<Dnmm<D®%tf* 8 
i i<Dmm&uzMisT$>mmz$>z>o 

[0 0 8 1 ] (81 3<D^MM) m 1 6te8l 3(omm 
M&^-to 016fc^^T, 0 7<o«jS£S&£(Bra:8 
1. 82CD^<^— K6 1, 6 2^n?nil, 82 
^>r>D-7 1, 7 2 K&oTtr>*jftT**. 
50 [0 0 8 2 ] COJ:^fC^fi)c$n^X-f 7^>^MS 



# 

(10) 
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womftzmwrz. *-r. a*xsm« 1 *<h 1 6 a> 

1 ^X^ y 9 t-H33 ->A*X»«« 1 

zi>5">it7 l <hmi<£^3 — ^n-r;i/5 l t 

?fn>x>+h4^^-r^-H3 3^A*£S6«iHlG>;i' 10 

[0 0 8 3] X^7fif9^7t^)t 4 A*3ZSK« 

*i 3 >^>1t 4 t-H33 -»A*£»ESiK 1 <^ 

-*#IS 8 1 ->3 >*^>1t 7 1 ->y-T t-H3 1 

#18 8 i<a;u— hTflttu n>^>if7 l KSAsnfc 

[0 0 8 4] xtuzmmmiwrni 6©ifi^^Ket 

-f h 3 3 <Df^ o tcy-r t-F 3 4 
[0 0 8 5] c<D<k?\zmi 3 (ommmx^m 9 (Dmm 

(as 1 4 cd^jsw 0 1 7 1 4 (Dmmm&^-to 

[0 0 8 6] HI 7\Z£>^T. 0 8©»*tS^S0tt 

mi, S2©^t-K6i, 6 2 3^-tn-e r n»i, m 30 

2<7)n>^>it7 1 , 7 2C^T^m 
S»8 1(0SS«:N1, Z*#S8 3 0t^N3(l: 
U N= (N3/N1) <h"T^>i:, N=17?*n«-t© 

[0087] cm 1 5 omisw 0 1 8 \z*mw(Dm 1 

1, ^203>f>*7 1, 7 2tC^:t)Tt^^T* 40 

[0 0 8 8] C<0<£5l£«]*<£n&X-f >yf>^tfiS 
«<B»f£S:K9iT*. £-f. AMilSl^il8© 
«tt©WWJC*50iT, X<^iT?9a**><DP#, A* 

l-*X-f 9->y-f*-H3 3->m2(^3-^ 

n -r 5 2 ->A^^atm^ -cftflt^fltnitiio 

-f£ e n>T ? >it7 1 (D%nt^m^ n>5^>1t7l^ 
»n >x>1t 4 (DSfflBUKlftS 3 £T £ £ ^< H 50 




^¥7- 2 6 4 8 6 0 
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5 l->^>ft-K3 1->^»3>5 s >-!J-4->^ *— K 
33^20)f3-^a<;b5 2^A*X8K*Sl©;i/ 

[0 0 8 9] X-f yf*T9**7T £<h, A*328S« 
Sl-»S10f3-^3-fJl/5 l->y<*-H3 l->¥ 
^3 >^>1t4^y-r^-- F 3 3-»m2<7>^3 — £ n-f 

\Z, h7>X8 8 1 >^>1t 

7 1 -»^-f t-K3 1 8 1 <D)l- h TSSn, 

[0 0 9 0] AAX«tfil^01 8 0itt*^Sgl 

-f K3 1 <DRt> 0 K 3 2 . ^-i K 3 

3 <DRt) *) h 3 4 a^n^nttfpf 

[0091] do)j;3(c»i 5<Dnffim-ci*> m9<D^ 

m 1 6 (ommrn) ii9«$i6 ©i»]^^t 0 

[0 0 9 2 ] 019 IZ&^T, m 1 0 <Z>«J«<tS&*<D 
tem 1 , m 2 (D?^*- H 6 1 , 6 2 rt^n^tlfg 1 , 
m2c7)zi>^>1t7 1, 7 2tC&oT^3,&Tc&£o — 
*S»8 1©*S£NL H*#i&8 3(0#S^N3i 

u n= (N3/ND <fr^>i> n= i-e*ntf-€-<z> 

»fPtt*9©*lft«i«Br»U. N<1©*§«S1 

©*MW«c*f-rsm2<o*iSOT<z>ai*^ mis^ss 

[0 0 9 3 ] &*5, m2(7)*ffi^J€:^'r0 3, 
SS#J£^-riH6, m6CDHJ6WIS:^T0 8, m 8 cflglM 
^TilO, ^10^»j^-til3, mi 2 
<£>HSS«fiJ£^f 0 15, m 1 4 ©^M&^ti 1 7 , 
mi 6©^jSBW«:^-rHl 9TH H*#^8 3 0#tf£ 
^2 0 (a) ©J:5lCb&**, HI 2 0 (b) <D£ote 

[0094] <m 1 7 (Dmmm) m 2 1 \zm 1 1 o)^m 
m&^-r* 02 1 iz^xmi(om^hmu^<D\t. m 

1, S2®^t-H6 1, 6 2 0*y-Kaft-* 
#«8 1(!:X<7fif 9t©0i:, 3>^>1t7 3<h 
^3-^n-r;U5 3 0>M^J!ElB^fiE3B8$nTl^jS-C* 

[0095] coct'jicfli^snfcx-ry^v^miRg 

*^Sit«iiai^0 2 l©attC0»IWl-*3^T, X-f^y^ 
*^9j&**>G>RK AMII^1^^-K6 1~> 
^>^>+h7 3^X<>y^^9->^3— ;l/5-> 
^-r*- K 3 3->A*XSK«iB 1 KlS^tl 
ifUDT^o l^^{CZi>^>^7 3£M^Jg^$nfc^3 

— ^^l-r;^ 5 3»i$n^, x-r-/^^9^^-r 

it4^3-^3^^5^t-K3 3 -> A^32StS 
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[0 0 9 6] A*3£tfcm^l#0 2 lCO^tt^bJSgb 
-ft-H3 1 <DRt) 0 \Z*?-i t-K32, ^-T F 3 

3 <DRt> 0 \z*?^ f 3 4 a^n-eniMis-r 

[0 0 9 7] -Tfr;b*>, Sg9co|yfiWc;fctt3Sgl, S§ 
2<7>3>x>1t7 1, 7 20tSfJ^3>^>1t7 3^fi 

^, 7s<i y^m^9f)^ycom\z. mi, m2<Dzj>^ 

>1f 7 1 , 7 2 Of^^Mt^-*ti 8 1 <&««l£ 
[0 0 9 8] m 1 7 OggJSWi, 022 ( a ) tC^TJ; 

nmm&7ikTMi\zmft&c£\z&^Tffi!&isrci)^ m 

t£tC02 2 (b) tC^Tcfc?^ 3>^>-*t 7 4 <h^3 
^J0S&£g§2<^-f :*-K 6 2 £i!3fiJtC!£tt£££lC£ 
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CLAIMS 



[Utility model registration claim] 

[Claim 1] Sole structure characterized by having hung on the top face of 
the rubber bookbinding bottom which constitutes a sole from before 
******** at the fingertip section, having made the crevice, having 
****(ed) upwards the slippage sheet which becomes this crevice from a 
polyester sheet etc., and fitting in sponge nature impact absorption 
plate material. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with a sole, especially the sole structure made 

of rubber. 

[0002] 

[Description of the Prior Art] 

Many comfortable shoes with which it wears and a feeling is acquired are 
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marketed without raising the impact absorption function of a sole also 
not only in the shoes for sports but in casual shoes and giving the 
fatigue in recent years. 
[0003] 

When raising the impact absorption function of a sole , much sole 
structure , such as what made the sole thick on the whole using sponge 
nature materials , and a thing which fasten the impact absorption plate 
material of sponge nature in the shape of sandwiches in between with 
thinner **** ( sole ) and the insole which used hard-rubber materials , 
and show a sole in appearance so that it may hardly change to shoes 
etc. , be propose conventionally . 
[0004] 

In thinner **** and the insole which used above-mentioned hard-rubber 
materials, and the sole configuration which fastened the impact 
absorption plate material of sponge nature in the shape of sandwiches in 
between, the technique which fits in impact absorption plate material, 
sticks this at a crevice base or an insole using adhesives in the 
crevice which hung the conventional thing on the fingertip section from 
before ********, and was made on the **** top face, and is included in 
shoes is taken. 
[0005] 

[Problem(s) to be Solved by the Device] 

However, while crookedness is repeated during motion and a walk, the 
load from a guide peg is repeating a sole, and it produces a migration 
pressure from a wad non-**** side towards a fingertip section side 
against this load. 
[0006] 

Then, when the load from a guide peg is applied in the sole 
configuration which fastened the impact absorption plate material of 
sponge nature in the shape of sandwiches between **** and an insole, the 
underside section of impact absorption plate material is restrained at a 
**** side, and it will be restrained by the top-face section at an 
insole side so that it may describe above. The telescopic motion which 
elasticity impact absorption plate material is pushed towards a ******** 
side to a fingertip section side with raw ** compared with **** towards 
a ******** side to a fingertip section side in a migration pressure in 
this condition, and can be twisted in the direction of a field is 
produced. It solidifies in fingertip section approach gradually, and an 
inclination is shown, and the stability which impact absorption plate 
material causes decreased elasticity gradually, and returns to the 
original form by repeating this telescopic motion becomes weaker, and it 



becomes [ it deforms and ] the cause of wearing and worsening a feeling. 
Moreover, an impact absorption function also reduces deformation of 
impact absorption plate material. 
[0007] 

This design is made in view of an above-mentioned point, and it aims at 
continuing at a long period of time, preventing deformation of impact 
absorption plate material, and offering sole structure with little 
lowering of an impact absorption function. 
[0008] 

[Means for Solving the Problem] 

The place made into the summary of this design for attaining the above- 
mentioned object is spent on the top face of the rubber bookbinding 
bottom which constitutes a sole from before ******** at the fingertip 
section, makes a crevice, and is in the sole structure characterized by 
to fit in the sponge nature impact absorption plate material which 
****(ed) upwards the slippage sheet which becomes this crevice from a 
polyester sheet etc. , and consists of a sponge rubber plate etc. 
[0009] 
[Function] 

With the migration pressure produced from a ******** side towards a 
fingertip section side during motion and a walk, the underside of impact 
absorption plate material Since it slides on a slippage sheet top, and 
is not restrained to **** and it returns to the original form what 
repeats the telescopic motion which the underside section and the top- 
face section of impact absorption plate material can twist in the 
direction of a field is lost, elastic force cannot be reduced with time, 
it can continue at a long period of time, deformation of impact 
absorption plate material can be abolished, and the original form can be 
maintained, and comfortable — it wears and a feeling is maintained. 
[0010] 
[Example] 

Hereafter, the example of this design is explained based on a drawing. 
[0011] 

The top view of **** which drawing 1 shows the example of this design 
and removed a part of impact absorption plate material, and drawing 2 
are the sectional views in the A-A line of drawing 1 . 
[0012] 

In drawing, 1 shows **** which constitutes a sole. This **** 1 is a 
rubber sole which consists of harder rubber materials, it is obtained by 
the usual process, and attaches an upper and a heel by the usual process, 
and constitutes shoes. 



[0013] 

2 is the crevice which hung on fingertip section lb from ********la of 
**** 1, and was made on the **** 1 top face, and the base of this 
crevice 2 is made a flat-surface configuration. Moreover, the depth of a 
crevice 2 is the thing of abbreviation one half extent of the thickness 
of **** 1, and, on the whole, is made into the same depth. 3 is the 
slippage sheet which ****(ed) in the crevice 2, and what cut out the 
thin sheet (about 0.1mm thing), for example, a polyester sheet, as much 
as possible carries out suitable [ of this slippage sheet 3 ]. What is 
the sponge nature impact absorption plate material fitted in in the 
crevice 2 on the slippage sheet 3, and cut out the sponge rubber plate 
as this impact absorption plate material 4 carries out suitable [ of 4 ]. 
Before it fits in the thickness of the impact absorption plate material 
4 in a crevice 2 and it attaches an upper, it is the thing of extent to 
which the top-face section projects on **** 1 slightly. 
[0014] 

In addition, five in drawing shows the touch-down bottom of **** 1. 
[0015] 

[Effect of the Device] 

Since hung this design that consists of the above-mentioned 
configuration from before non-**** at the fingertip section on the top 
face of the rubber bookbinding bottom which constitutes a sole, it made 
the crevice, ****( e d) the slippage sheet upwards to this crevice and 
fitted in sponge nature impact absorption plate material, cushioning 
properties comfortable during motion and a walk are obtained, wear it, 
and it improves a feeling. With the migration pressure produced from a 
******** side towards a fingertip section side under the load repeated 
to a sole during motion and a walk, moreover, the underside of impact 
absorption plate material Since it slides on a slippage sheet top and is 
not restrained to ****, what repeats the telescopic motion which the 
underside section and top-face section can twist in the direction of a 
field of impact absorption plate material is lost, impact absorption 
plate material is opened from a migration pressure, it comes to return 
to the original form in an instant, elastic force is not reduced with 
time, and it continues at a long period of time, and impact absorption 
plate material abolishes deformation, maintains the original form, and 
is excellent also in the fit nature to a guide peg, and the fatigue is 
not given — comfortable — it wears and a feeling is maintained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of **** which removed a part of impact 
absorption plate material which shows the example of this design. 
[Drawing 2] It is a sectional view in the A-A line of drawing 1 . 
[Description of Notations] 

1 — **** 

la — ******** side 

lb — Fingertip section 

2 — Crevice 

3 — Slippage sheet 

4 — Impact absorption plate material 
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DRAWINGS 




[Drawing 1] 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The full wave rectifier circuit which rectifies input AC power 
supply, and the transformer by which the end of a primary winding was 
connected to the positive-electrode output terminal of said full wave 
rectifier circuit, The smoothing capacitor by which parallel connection 
was carried out to the series circuit of the switching device connected 
to the other end of the primary winding of said transformer, and the 
primary winding of said transformer and said switching device, The 1st 
and 2nd diode to which the anode terminal was connected to each of the 
input terminal of said full wave rectifier circuit, and the cathode 
terminal was connected at the node of the primary winding of said 
transformer, and said switching device, The choke coil connected between 
the node of said switching device and said smoothing capacitor, and the 
negative-electrode output terminal of said full wave rectifier circuit, 
Switching power supply equipment equipped with the rectification 
smoothing circuit which carries out rectification smooth [ of the output 
of the secondary winding of said transformer ], and supplies direct- 
current output voltage to a load, and the control circuit which controls 
the on-off ratio of said switching device so that the direct-current 
output voltage of said rectification smoothing circuit is stable. 
[Claim 2] Switching power supply equipment according to claim 1 which 
prepared in the transformer the tertiary winding by which the end was 
connected to one terminal of the primary windings, and connected the 
cathode terminal of the 1st and 2nd diode to the other end of said 
tertiary winding. 

[Claim 3] The full wave rectifier circuit which rectifies input AC power 
supply, and the 1st and 2nd diode to which the anode terminal was 
connected to each of the input terminal of said full wave rectifier 
circuit, and the cathode terminal of each other was connected, The 
transformer which has a primary winding and a secondary winding, and the 



switching device connected between the end of the primary winding of 
said transformer, and the negative-electrode output terminal of said 
full wave rectifier circuit, The 1st choke coil by which the end was 
connected to the positive-electrode output terminal of said full wave 
rectifier circuit, and the other end was connected to the other end of 
the primary winding of said transformer, The 2nd choke coil by which the 
end was connected to the cathode terminal of the 1st and 2nd diode, the 
other end was connected at the node of the primary winding of said 
transformer, and a switching device, and the electromagnetic coupling 
was carried out to the 1st choke coil, The smoothing capacitor by which 
parallel connection was carried out to the series circuit of the primary 
winding of said transformer, and said switching device, Switching power 
supply equipment equipped with the rectification smoothing circuit which 
carries out rectification smooth [ of the output of the secondary 
winding of said transformer ], and supplies direct-current output 
voltage to a load, and the control circuit which controls the on-off 
ratio of said switching device so that the direct-current output voltage 
of said rectification smoothing circuit is stable. 

[Claim 4] Switching power supply equipment according to claim 3 which 
prepared in the transformer the tertiary winding by which the end was 
connected to one terminal of the primary windings, and connected the 
other end of the 2nd choke coil to the other end of the tertiary winding 
of said transformer. 

[Claim 5] The 1st and 2nd choke coil which carried out the 
electromagnetic coupling, The transformer which has a primary winding 
and a secondary winding, and the switching device connected to the end 
of the primary winding of said transformer, The smoothing capacitor by 
which parallel connection was carried out to the series circuit of the 
primary winding of said transformer, and said switching device, The 1st 
and 2nd diode to which the anode terminal was connected to each other 
end of the 1st and 2nd choke coil, and the cathode terminal was 
connected at the node of the primary winding of said transformer, and 
said switching device, The 3rd and 4th diode to which the anode terminal 
was connected to each other end of the 1st and 2nd choke coil, and the 
cathode terminal was connected at the node of the primary winding of 
said transformer, and said smoothing capacitor, The 5th and 6th diode to 
which the cathode terminal was connected to the both ends of input AC 
power supply, respectively, and the anode terminal was connected at the 
node of said switching device and said smoothing capacitor, Switching 
power supply equipment equipped with the rectification smoothing circuit 
which carries out rectification smooth [ of the output of the secondary 



winding of said transformer ], and supplies direct-current output 
voltage to a load, and the control circuit which controls the on-off 
ratio of said switching device so that the direct-current output voltage 
of said rectification smoothing circuit is stable. 

[Claim 6] Switching power supply equipment according to claim 5 which 
prepared in the transformer the tertiary winding by which the end was 
connected to one terminal of the primary windings, and connected the 
cathode terminal of the 1st and 2nd diode to the other end of said 
tertiary winding. 

[Claim 7] The 1st and 2nd choke coil which carried out the 
electromagnetic coupling, The full wave rectifier circuit which 
rectifies input AC power supply through the 1st and 2nd choke coil, The 
transformer which has the primary winding by which the end was connected 
to the positive-electrode output terminal of said full wave rectifier 
circuit, The switching device connected between the other end of the 
primary winding of said transformer, and the negative-electrode output 
terminal of said full wave rectifier circuit, The smoothing capacitor by 
which parallel connection was carried out to the series circuit of the 
primary winding of said transformer, and said switching device, The 1st 
and 2nd diode to which the anode terminal was connected to each of the 
input terminal of said full wave rectifier circuit, and the cathode 
terminal was connected at the node of the primary winding of said 
transformer, and said switching device, Switching power supply equipment 
equipped with the rectification smoothing circuit which carries out 
rectification smooth [ of the output of the secondary winding of said 
transformer ], and supplies direct-current output voltage to a load, and 
the control circuit which controls the on-off ratio of said switching 
device so that the direct-current output voltage of said rectification 
smoothing circuit is stable. 

[Claim 8] Switching power supply equipment according to claim 7 which 
prepares the tertiary winding by which the end was connected to the 
transformer at one terminal of the primary windings and by which the 
cathode terminal of the 1st and 2nd diode was connected to the other end 
of said tertiary winding. 

[Claim 9] The full wave rectifier circuit which rectifies input AC power 
supply, and the transformer which has the primary winding by which the 
end was connected to the positive-electrode output terminal of said full 
wave rectifier circuit, The smoothing capacitor by which parallel 
connection was carried out to the series circuit of the switching device 
connected to the other end of the primary winding of said transformer, 
and the primary winding of said transformer and said switching device, 
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The 1st and 2nd capacitor to which the end was connected to each of the 
input terminal of said full wave rectifier circuit, and both the other 
ends were connected at the node of the primary winding of said 
transformer, and said switching device, The choke coil infixed between 
said switching devices, nodes of said smoothing capacitor, and negative- 
electrode output terminals of said full wave rectifier circuit, 
Switching power supply equipment equipped with the rectification 
smoothing circuit which carries out rectification smooth [ of the output 
of the secondary winding of said transformer ], and supplies direct- 
current output voltage to a load, and the control circuit which controls 
the on-off ratio of said switching device so that the direct-current 
output voltage of said rectification smoothing circuit is stable. 
[Claim 10] Switching power supply equipment according to claim 9 which 
prepared in the transformer the tertiary winding by which the end was 
connected to one terminal of the primary windings, and connected the 
node of the 1st capacitor and the 2nd capacitor to the other end of said 
tertiary winding. 

[Claim 11] The full wave rectifier circuit which rectifies input AC 
power supply, and the 1st and 2nd capacitor to which the end was 
connected to each of the input terminal of said full wave rectifier 
circuit, and the other end of each other was connected, The transformer 
which has a primary winding and a secondary winding, and the switching 
device connected between the end of the primary winding of said 
transformer, and the negative-electrode output terminal of said full 
wave rectifier circuit, The 1st choke coil which the end was connected 
to the positive-electrode output terminal of said full wave rectifier 
circuit, and connected the other end to the other end of the primary 
winding of said transformer, The 2nd choke coil by which the end was 
connected at the node of the 1st and 2nd capacitor, and connected the 
other end at the node of the primary winding of said transformer, and a 
switching device, and the electromagnetic coupling was carried out to 
the 1st choke coil, The smoothing capacitor by which parallel connection 
was carried out to the series circuit of the primary winding of said 
transformer, and said switching device, Switching power supply equipment 
equipped with the rectification smoothing circuit which carries out 
rectification smooth [ of the output of the secondary winding of said 
transformer ], and supplies direct-current output voltage to a load, and 
the control circuit which controls the on-off ratio of said switching 
device so that the direct-current output voltage of said rectification 
smoothing circuit is stable. 

[Claim 12] Switching power supply equipment according to claim 11 which 
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prepared in the transformer the tertiary winding by which the end was 
connected to one s terminal of the primary windings, and connected the 
other end of the 2nd choke coil to the other end of said tertiary 
winding. 

[Claim 13] The 1st and 2nd choke coil which carried out the 
electromagnetic coupling, The transformer which has a primary winding 
and a secondary winding, and the switching device connected to the end 
of the primary winding of said transformer, The smoothing capacitor by 
which parallel connection was carried out to the series circuit of the 
primary winding of said transformer, and said switching device, The 1st 
and 2nd capacitor to which the end was connected to each other end of 
the 1st and 2nd choke coil, and both the other ends were connected at 
the node of the primary winding of said transformer, and said switching 
device, The 3rd and 4th diode to which the anode terminal was connected 
to each other end of the 1st and 2nd choke coil, and the cathode 
terminal was connected at the node of the primary winding of said 
transformer, and said smoothing capacitor, The 5th and 6th diode to 
which the cathode terminal was connected to the both ends of input AC 
power supply, respectively, and the anode terminal was connected at the 
node of said switching device and said smoothing capacitor, Switching 
power supply equipment equipped with the rectification smoothing circuit 
which carries out rectification smooth [ of the output of the secondary 
winding of said transformer ], and supplies direct-current output 
voltage to a load, and the control circuit which controls the on~off 
ratio of said switching device so that the direct-current output voltage 
of said rectification smoothing circuit is stable. 

[Claim 14] Switching power supply equipment according to claim 13 which 
prepared in the transformer the tertiary winding by which the end was 
connected to one terminal of the primary windings, and connected the 
node of the 1st and 2nd capacitor to the other end of said tertiary 
winding. 

[Claim 15] The 1st and 2nd choke coil which carried out the 
electromagnetic coupling, The full wave rectifier circuit which 
rectifies input AC power supply through the 1st and 2nd choke coil, The 
transformer which has the primary winding by which the end was connected 
to the positive-electrode output terminal of said full wave rectifier 
circuit, The switching device connected between the other end of the 
primary winding of said transformer, and the negative-electrode output 
terminal of said full wave rectifier circuit, The smoothing capacitor by 
which parallel connection was carried out to the series circuit of the 
primary winding of said transformer, and said switching device, The 1st 



and 2nd capacitor to which the end was connected to each of the input 
terminal of said full wave rectifier circuit, and both the other ends 
were connected at the node of the primary winding of said transformer, 
and said switching device, Switching power supply equipment equipped 
with the rectification smoothing circuit which carries out rectification 
smooth [ of the output of the secondary winding of said transformer ], 
and supplies direct-current output voltage to a load, and the control 
circuit which controls the on-off ratio of said switching device so that 
the direct-current output voltage of said rectification smoothing 
circuit is stable. 

[Claim 16] Switching power supply equipment according to claim 15 which 
prepared in the transformer the tertiary winding by which the end was 
connected to one terminal of the primary windings, and connected the 
node of the 1st capacitor and the 2nd capacitor to the other end of said 
tertiary winding. 

[Claim 17] The 1st and 2nd diode and switching power supply equipment 
given in either of claim 1 to claims 8 which infixed the parallel 
circuit of the 3rd choke coil and a capacitor in the serial. 
[Claim 18] A control circuit is switching power supply equipment given 
in either of claim 1 to claims 17 constituted so that the electrical 
potential difference equivalent to the electrical potential difference 
of a smoothing capacitor or the electrical potential difference of a 
smoothing capacitor might be detected, the detected electrical potential 
difference might be stabilized and the switching frequency of a 
switching device might be changed. 

[Claim 19] A choke coil or the 1st and 2nd choke coil is switching power 
supply equipment given in either of claim 1 to claims 18 which have the 
property that the inductance value becomes small, when the flowing 
current becomes large. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the switching power 
supply equipment which considers the alternating current of a commercial 
alternating current power source etc. as an input. 
[0002] 

[Description of the Prior Art] In recent years, switching power supply 
equipment is used abundantly as a power circuit of various electronic 
equipment from the efficient power conversion property. However, since 
those many have the input rectifier circuit of a capacitor input mold, a 
power-factor is bad and the harmonic content contained in an input 
current serves as a basis which causes a failure on other electronic 
equipment. 

[0003] Drawing 29 shows conventional switching power supply equipment. 
In drawing 29 , 1 is input AC power supply, 2 is an input filter 
capacitor, and it connects with the both ends of input AC power supply 1. 
3 is a full wave rectifier circuit and consists of diodes 31-34. 4 is a 
smoothing capacitor and constitutes the input rectifier circuit of the 
capacitor input mold which carries out rectification smooth [ of the 
alternating current input voltage of input AC power supply 1 ] with a 
full wave rectifier circuit 3 and a smoothing capacitor 4. 8 is a 
transformer and has with a primary winding 81 and a secondary winding 82. 
9 is a switching device and the series circuit of a primary winding 81 
and a switching device 9 is connected to the both ends of a smoothing 
capacitor 4. 20 is a rectification smoothing circuit, it consists of 
diodes 21 and 22, a choke coil 23, and a capacitor 24, carries out 
rectification smooth [ of the electrical potential difference generated 
in a secondary winding 82 by the on~off control action of a switching 
device 9 ], and supplies output direct current voltage to a load 25. 40 
is a control circuit and controls the on-off ratio of a switching device 
9 to stabilize the output direct current voltage supplied to a load 25. 
[0004] Thus, the input wave of the constituted switching power supply 
equipment is shown in drawing 30 . In order that a full wave rectifier 
circuit 3 may flow only near [ the ] peak value and the charging current 
to a smoothing capacitor 4 may concentrate to sine wave-like alternating 
current input voltage, an input current wave form becomes the shape of a 
peak with few "on" periods. 
[0005] 



[Problem (s) to be Solved by the Invention] However, with the above- 
mentioned conventional configuration, a power-factor is bad, and the 
input current contains much harmonic content, and serves as a basis 
which causes a failure on other electronic equipment. 
[0006] Then, this invention persons considered switching power supply 
equipment as shown in drawing 31 R> 1 in advance of this invention. In 
addition, the same sign is attached and explained to what carries out 
the same operation as drawing 29 . 

[0007] In drawing 31 , 1 is input AC power supply, 2 is an input filter 
capacitor, and it connects with the both ends of input AC power supply 1. 
3 is a full wave rectifier circuit and consists of diodes 31-34. 4 is a 
smoothing capacitor, 5 is a choke coil, and the end of a choke coil 5 is 
connected to the positive-electrode outgoing end of a full wave 
rectifier circuit 3. 8 is a transformer and has a primary winding 81, a 
secondary winding 82, and the 83 or fourth tertiary-winding coil 84 
connected to the other end of a choke coil 5. 9 is a switching device 
and the series circuit of a primary winding 81 and a switching device 9 
is connected to the both ends of a smoothing capacitor 4. 10 is diode 
and a series circuit with the fourth coil 84 is connected to the both 
ends of a smoothing capacitor 4. 20 is a rectification smoothing circuit, 
it consists of diodes 21 and 22, a choke coil 23, and a capacitor 24, 
carries out rectification smooth [ of the electrical potential 
difference generated in a secondary winding 82 by the on-off control 
action of a switching device 9 ], and supplies output direct current 
voltage to a load 25. 40 is a control circuit and controls the on-off 
ratio of a switching device 9 to stabilize the output direct current 
voltage supplied to a load 25. the electrical potential difference of 
input AC power supply 1 — the electrical potential difference of Vi and 
a smoothing capacitor — the number of turns of Ec and a primary winding 
81 — N3 is explained for the number of turns of Nl and a tertiary 
winding 83, and actuation is explained [ the turn ratio ] for the number 
of turns of the N= (N3/N1) fourth coil 84 below as N4 and N4=N1. 
[0008] First, in the period of the polarity [ AC power supply / 1 / 
input ] of drawing 31 , when a switching device 9 is ON, the electrical 
potential difference of (N-Ec) occurs in a tertiary winding 83. If the 
electrical potential difference Vi of input AC power supply 1 is larger 
than Ec (1-N), diodes 31 and 33 will flow and a current will flow by the 
root of input AC-power-supply 1 -> diode 31 -> choke coil 5 -> tertiary- 
winding 83 -> primary-winding 81 -> switching device 9 -> diode 33 -> 
input AC power supply 1 or input AC-power-supply 1 -> diode 31 -> choke 
coil 5 -> tertiary-winding 83 -> smoothing capacitor 4 -> diode 33 -> 




input AC power supply 1. Vi-(l-N) Ec is impressed to a choke coil 5, and 
this current increases linearly with the inclination proportional to Vi- 
(1-N) Ec. 

[0009] If a switching device 9 turns off, a current will flow by the 
root of input AC-power-supply 1 -> diode 31 -> choke coil 5 -> tertiary- 
winding 83 -> smoothing capacitor 4 -> diode 33 -> input AC power supply 
1. Vi-(1+N) Ec is impressed to a choke coil 5, and this current 
decreases linearly and serves as zero soon. 

[0010] When input AC power supply 1 is reversed from the polarity of 
drawing 31 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 31, respectively. 

[0011] In the above actuation, each part actuation wave in N= 1 is shown 
in drawing 32 . In drawing 32 , the current wave form where (a) flows to 
the output voltage wave of a full wave rectifier circuit 3, and (b) 
flows to a choke coil 5, and (c) are input current wave forms. The 
current which flows to a choke coil 5 becomes the shape of a saw tooth 
wave which has the peak value proportional to the electrical potential 
difference of input AC power supply 1. The input current wave form where 
this was graduated with the filter capacitor 2 serves as the shape of a 
sine wave which carried out proportionally [ abbreviation ] at input 
alternating voltage. 

[0012] In addition, in the case of N< 1, it does not flow through a full 
wave rectifier circuit 3 at the time of Vi-(l-N) Ec<0, but an input 
current wave form becomes like the broken line in drawing. However, when 
the induced current of this was [ a switching device 9 ] ON, since it 
flowed also to the fourth coil 84 when a switching device 9 was OFF, 
flow loss was large to the primary winding 81, and the current which 
flows to a choke coil 5 not only flows through a tertiary winding 83, 
but it had in it the trouble that the effectiveness as switching power 
supply equipment was bad. 

[0013] While the power-factor of this invention is good and it has input 
characteristics with little input current harmonic content, it aims at 
offering switching power supply equipment with still higher 
effectiveness. 
[0014] 

[Means for Solving the Problem] The full wave rectifier circuit where 
switching power supply equipment according to claim 1 rectifies input AC 
power supply, The transformer by which the end of a primary winding was 
connected to the positive-electrode output terminal of said full wave 
rectifier circuit, The smoothing capacitor by which parallel connection 
was carried out to the series circuit of the switching device connected 




to the other end of the primary winding of said transformer, and the 
primary winding of said transformer and said switching device, The 1st 
and 2nd diode to which the anode terminal was connected to each of the 
input terminal of said full wave rectifier circuit, and the cathode 
terminal was connected at the node of the primary winding of said 
transformer, and said switching device, The choke coil connected between 
the node of said switching device and said smoothing capacitor, and the 
negative-electrode output terminal of said full wave rectifier circuit, 
It is characterized by having the rectification smoothing circuit which 
carries out rectification smooth [ of the output of the secondary 
winding of said transformer ], and supplies direct-current output 
voltage to a load, and the control circuit which controls the on-off 
ratio of said switching device so that the direct-current output voltage 
of said rectification smoothing circuit is stable. 
[0015] 

[Function] the time of the switching device of the root of the current 
which flows to a choke coil by this configuration being ON — input AO 
power-supply -> — when the 1st or the 2nd diode -> switching device -> 
choke coil -> full-wave-rectifier-circuit -> input AC power supply, and 
a switching device are OFF, it becomes input AC-power-supply -> full- 
wave-rectifier-circuit -> smoothing capacitor -> choke coil -> full- 
wave-rectifier-circuit -> input AC power supply, and is not placed 
between the roots of a current by the coil of a transformer. 
[0016] 

[Example] Hereafter, it explains based on each example which shows the 
example of this invention to drawing 1 - drawing 28 . 
(The 1st example) Drawing 1 and drawing 2 show the 1st example. 
[0017] In drawing 1 , 1 is input AC power supply, 2 is a filter 
capacitor, and it connects with the both ends of input AC power supply. 
3 is a full wave rectifier circuit, consists of diodes 31-34, and 
rectifies the input alternating voltage of input AC power supply 1. 4 is 
a smoothing capacitor, 5 is a choke coil, and the series circuit of a 
smoothing capacitor 4 and a choke coil 5 is connected to the outgoing 
end of a full wave rectifier circuit 3. 61 is the 1st diode, 62 is the 
2nd diode, each anode terminal of the 1st diode 61 and the 2nd diode 62 
is connected to input AC power supply 1, and the cathode terminal of 
each other is connected. 8 is a transformer and has a primary winding 81 
and a secondary winding 82. 9 is a switching device and the series 
circuit of a switching device 9 is connected with a primary winding 81 
to the both ends of a smoothing capacitor 4. The cathode terminal of a 
primary winding 81, the node of a switching device 9, and the 1st diode 




61 and the 2nd diode 62 is connected. 20 is a rectification smoothing 
circuit and consists of diodes 21 and 22, a choke coil 23, and a 
capacitor 24. It connects with a secondary winding 82 and the 
rectification smoothing circuit 20 carries out rectification smooth [ of 
the electrical potential difference generated in a secondary winding 82 
by the on-off control action of a switching device 9 ]. 25 is a load. 40 
is a control circuit and controls the on-off ratio of a switching device 
9 to stabilize the direct-current output voltage supplied to a load 25. 
[0018] Here, since the part which consists of a smoothing capacitor 4, a 
transformer 8, a switching device 9, a rectification smoothing circuit 
20, a load 25, and a control circuit 40 carries out the same actuation 
as the usual DC to DC converter, explanation is omitted. 
[0019] In the period of the polarity [ AC power supply / 1 / input ] of 
drawing 1 , when a switching device 9 is ON, diodes 61 and 33 flow and a 
current flows by the root of input AC-power-supply 1 -> diode 61 -> 
switching device 9 -> choke coil 5 -> diode 33 -> input AC power supply 
1. The electrical potential difference of input AC power supply 1 is 
impressed to a choke coil 5, and this current increases linearly with 
the inclination proportional to the electrical potential difference of 
input AC power supply 1. 

[0020] If a switching device 9 turns off, diode 31 will flow instead of 
being diode 61, and a current will flow by the root of input AC-power- 
supply 1 -> diode 31 -> smoothing capacitor 4 -> choke coil 5 -> diode 
33 -> input AC power supply 1. The difference of the electrical 
potential difference of input AC power supply 1 and a smoothing 
capacitor 4 is impressed to a choke coil 5, and this current decreases 
linearly and serves as zero soon. 

[0021] When input AC power supply 1 is reversed from the polarity of 
drawing 1 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0022] Each part actuation wave by the repeat of such actuation is shown 
in drawing 2 . In drawing 2 , the current wave form where (a) flows to 
the output voltage wave of a full wave rectifier circuit 3, and (b) 
flows to a choke coil 5, and (c) are input current wave forms. The 
current which flows to a choke coil 5 becomes the shape of a saw tooth 
wave which has the peak value proportional to the electrical potential 
difference of input AC power supply 1. The input current wave form where 
this was graduated with the filter capacitor 2 serves as the shape of a 
sine wave mostly proportional to input alternating voltage. 
[0023] Thus, in the 1st example, an input current wave form is improved 
like the switching power supply equipment shown in drawing 31 , and 



improvement in a power-factor and reduction of a higher-harmonic current 
component are attained. Since it flows without furthermore the current 
of a choke coil 5 minding the transformer 8 shown in drawing 31 , flow 
loss can be reduced. 

[0024] (The 2nd example) Drawing 3 and drawing 4 show the 2nd example, 
drawing 3 — setting — 1 — input AC power supply and 2 — a filter 
capacitor and 3 — for a choke coil and 9, as for a rectification 
smoothing circuit and. 25, a switching device and 20 are [ a full wave 
rectifier circuit and 4 / a smoothing capacitor and 5 / a load and 40 ] 
control circuits. The above is the same as that of the configuration of 
drawing 1 . 

[0025] Differing from the configuration of drawing 1 is the point of 
having formed the tertiary winding 83 by which the end was connected to 
the transformer 8 at the end of a primary winding 81, and having 
connected the cathode terminal of the 1st and 2nd diode 61 and 62 to the 
other end of a tertiary winding 83. 

[0026] The number of turns of Nl and a tertiary winding 83 are set [ the 
electrical potential difference of a smoothing capacitor 4 ] to N3 for 
the number of turns of Ec and a primary winding 81, and the actuation is 
explained below as N= (N3/N1). First, in the period of the polarity [ AC 
power supply / 1 / input ] of drawing 3 , when a switching device 9 is 
ON, the electrical potential difference of N-Ec occurs in a tertiary 
winding 83. If the electrical potential difference Vi of input AC power 
supply 1 is larger than Ec (1-N), diodes 61 and 33 will flow and a 
current will flow by the root of input AC-power-supply 1 -> diode 61 -> 
tertiary-winding 83 -> primary-winding 81 -> switching device 9 -> choke 
coil 5 -> diode 33 -> input AC power supply 1 and input AC-power-supply 
1 -> diode 61 -> tertiary-winding 83 -> smoothing capacitor 4 -> choke 
coil 5 -> diode 33 -> input AC power supply 1. Vi-(l-N) Ec is impressed 
to a choke coil 5, and this current increases linearly with the 
inclination proportional to Vi-(l-N) Ec. 

[0027] If a switching device 9 turns off, diode 31 will flow instead of 
being diode 61, and a current will flow by the root of input AC-power- 
supply 1 -> diode 31 -> smoothing capacitor 4 -> choke coil 5 -> diode 
33 -> input AC power supply 1. Vi-Ec is impressed to a choke coil 5, and 
this current decreases linearly and serves as zero soon. 
[0028] When input AC power supply 1 is reversed from the polarity of 
drawing 3 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0029] If it is N= 1 in the above actuation, actuation of the 2nd 
example is equivalent to actuation of the 1st example. Each part 



actuation wave in N< 1 is shown in drawing 4 . In drawing 4 , the 
current wave form where (a) flows to the output voltage wave of a full 
wave rectifier circuit 3, and (b) flows to a choke coil 5, and (c) are 
input current wave forms. At the time of Vi-(l-N) Ec<0, diode 61 does 
not flow, but an input current non-"on" period produces it, and a power- 
factor declines a little compared with the 1st example. However, the 
electrical potential difference generated in a tertiary winding 83 is 
small compared with the 1st example, and the applied voltage to the 
diode 61 in case a switching device 9 is OFF is reduced. 
[0030] Thus, in the 2nd example, an input current wave form is improved 
like the switching power supply equipment shown in drawing 31 , and 
improvement in a power-factor and reduction of a higher-harmonic current 
component are attained. Furthermore, since the current of a choke coil 5 
flows without minding a tertiary winding 83 when a switching device 9 is 
OFF, it can reduce flow loss compared with the switching power supply 
equipment shown in drawing 3131 . Moreover, compared with the case of 
the 1st example, pressure-proof ing of diode 61 can be reduced by being 
referred to as N< 1. 

[0031] (The 3rd example) Drawing 5 shows the 3rd example. In drawing 5 , 
the structure and the connecting location of a choke coil 5 differ from 
the configuration of drawing 1 . In this example, the choke coil 5 of 
drawing 1 is changed into the two-volume lineation of the 1st choke coil 
51 and the 2nd choke coil 52, and is carrying out the electromagnetic 
coupling of the 1st choke coil 51 and 2nd choke coil 52 of each other. 
[0032] The 1st choke coil 51 is connected with the node of a smoothing 
capacitor 4 and a primary winding 81, and the positive-electrode output 
terminal of a full wave rectifier circuit 3 in between. The 2nd choke 
coil 52 is connected between the nodes of the cathode terminal of the 
1st and 2nd diode 61 and 62, and a primary winding 81 and a switching 
device 9. 

[0033] Thus, actuation of the constituted switching power supply 
equipment is explained, first, the time of a switching device 9 being ON 
in the period of the polarity [ AC power supply / 1 / input ] of drawing 
5 — diodes 61 and 33 — flowing — input AC-power-supply 1 -> diode 61- 
> — a current flows by the root of 2nd choke coil 52 -> switching 
device 9 -> diode 33 -> input AC power supply 1. The electrical 
potential difference of input AC power supply 1 is impressed to the 2nd 
choke coil 52, and this current increases linearly with the inclination 
proportional to the electrical potential difference of input AC power 
supply 1. 

[0034] instead of being diode 61 when a switching device 9 turns off — 
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diode 31 — flowing — input AC-power-supply 1 -> diode 31-> — a 
current flows by the root of 1st choke coil 51 -> smoothing capacitor 4 
-> diode 33 -> input AC power supply 1. The difference of the electrical 
potential difference of input AC power supply 1 and a smoothing 
capacitor 4 is impressed to the 1st choke coil 51, and this current 
decreases linearly and serves as zero soon. 

[0035] When input AC power supply 1 is reversed from the polarity of 
drawing 5 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0036] By the repeat of such actuation, the current which flows to the 
1st and 2nd choke coil 51 and 52 becomes the shape of a saw tooth wave 
which has the peak value proportional to the electrical potential 
difference of input AC power supply 1. The input current wave form where 
this was graduated with the filter capacitor 2 serves as the shape of a 
sine wave which carried out proportionally [ abbreviation ] at input 
alternating voltage. 

[0037] Thus, in the 3rd example, the actuation is the same as the 
configuration of drawing 1 , improve an input current wave form and 
improvement in a power-factor and reduction of a higher-harmonic-wave 
current component are attained, and since it flows without the current 
of the 1st and 2nd choke coil 51 and 52 minding a transformer 8 compared 
with the switching power supply equipment shown in drawing 31 , flow 
loss can be reduced. Moreover, since a choke coil 5 is in a positive- 
electrode side compared with the configuration of drawing 1 R> 1 
arranged at the negative-electrode side of a full wave rectifier circuit 
3, a switching device 9 and a control circuit 40 serve as stabilization 
potential by the RF to input AC power supply, and it lifting-comes to be 
hard of malfunction. 

[0038] (The 4th example) Drawing 6 shows the 4th example. Differing from 
the configuration of drawing 5 in drawing 6 is the point of having 
formed the tertiary winding 83 connected to the end of the primary 
winding 81 of a transformer 8, and having connected the 2nd choke coil 
52 to the cathode terminal of the 1st and 2nd diode 61 and 62, and the 
other end of a tertiary winding 83. 

[0039] The number of turns of Nl and a tertiary winding 83 are set [ the 
electrical potential difference of a smoothing capacitor 4 ] to N3 for 
the number of turns of Ec and a primary winding 81, and the actuation is 
explained as N=N3/N1. First, in the period of the polarity [ AC power 
supply / 1 / input ] of drawing 6 , when a switching device 9 is ON, the 
electrical potential difference of N-Ec occurs in a tertiary winding 83. 
if the electrical potential difference Vi of input AC power supply 1 is 
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larger than Ec (1-N) — diodes 61 and 33 — flowing — input AC-power- 
supply 1 -> diode 61-> — 2nd choke coil 52 -> tertiary-winding 83 -> 
primary-winding 81 -> switching device 9 -> diode 33 -> input AC-power- 
supply 1 and input AC-power-supply 1 -> diode 61-> — a current flows by 
the 2nd root of choke coil 52 -> tertiary-winding 83 -> smoothing 
capacitor 4 -> diode 33 -> input AC power supply 1. Vi-(l-N) Ec is 
impressed to the 2nd choke coil 52, and this current increases linearly 
with the inclination proportional to Vi-(l-N) Ec, 

[0040] instead of being diode 61 when a switching device 9 turns off — 
diode 31 — flowing — input AC-power-supply 1 -> diode 31-> — a 
current flows by the root of 1st choke coil 51 -> smoothing capacitor 4 
-> diode 33 -> input AC power supply 1. Vi-Ec is impressed to the 1st 
choke coil 51, and this current decreases linearly and serves as zero 
soon. 

[0041] When input AC power supply 1 is reversed from the polarity of 

drawing 6 , diode 34 operates instead of diode 32 and diode 33 instead 

of diode 62 and diode 31 instead of diode 61, respectively. 

[0042] Thus, if actuation of the 4th example is N= 1, it is equivalent 

to actuation of the 1st example, and, ** Li and in the case of N< 1, 

equivalent to actuation of the 2nd example. 

(The 5th example) Drawing 7 shows the 5th example. 

[0043] In drawing 7 , the structure and the connecting location of each 
diodes 31-34, the 1st and 2nd choke coil 51 and 52, and the 1st and 2nd 
diode 61 and 62 which constitute a full wave rectifier circuit 3 differ 
from the configuration of drawing 5 . 

[0044] The end of the 1st and 2nd choke coil 51 and 52 is connected to 
the both ends of the alternating current input power 1, respectively. 
The anode terminal of the 1st diode 61 and diode 31 is connected to the 
other end of the 1st choke coil 51, and the anode terminal of the 2nd 
diode 62 and diode 32 is connected to the other end of the 2nd choke 
coil 52. The cathode terminal of the 1st and 2nd diode 61 and 62 is 
connected at the node of a primary winding 81 and a switching device 9. 
The cathode terminal of diodes 31 and 32 is connected at the node of a 
smoothing capacitor 4 and a primary winding 81. The cathode terminal of 
diodes 33 and 34 is connected to the both ends of the alternating 
current input power 1, respectively, and an anode terminal is connected 
at the node of a switching device 9 and a smoothing capacitor 4. 
[0045] Thus, actuation of the constituted switching power supply 
equipment is explained, first, the time of a switching device 9 being ON 
in the period of the polarity [ AC power supply / 1 / input ] of drawing 
7 — diodes 61 and 33 — flowing — input AC-power-supply l-> — a 




current flows by the 1st root of choke coil 51 -> diode 61 -> switching 
device 9 -> diode 33 -> input AC power supply 1. The electrical 
potential difference of input AC power supply 1 is impressed to the 1st 
choke coil 51, and this current increases linearly with the inclination 
proportional to the electrical potential difference of input AC power 
supply 1. 

[0046] instead of being diode 61 when a switching device 9 turns off — 
diode 31 — flowing — input AC-power-supply l-> — a current flows by 
the 1st root of choke coil 51 -> diode 31 -> smoothing capacitor 4 -> 
diode 33 -> input AC power supply 1. The difference of the electrical 
potential difference of input AC power supply 1 and a smoothing 
capacitor 4 is impressed to the 1st choke coil 51, and this current 
decreases linearly and serves as zero soon. 

[0047] When input AC power supply 1 is reversed from the polarity of 
drawing 5 , diode 34 operates instead of the 2nd choke coil 52 and diode 
61 instead of the 1st choke coil 51, and operates instead of diode 32 
and diode 33 instead of diode 62 and diode 31, respectively. 
[0048] By the repeat of the above actuation, the current which flows to 
the 1st and 2nd choke coil 51 and 52 becomes the shape of a saw tooth 
wave which has the peak value proportional to the electrical potential 
difference of input AC power supply 1. The input current wave form where 
this was graduated with the filter capacitor 2 serves as the shape of a 
sine wave which carried out proportionally [ abbreviation ] at input 
alternating voltage. 

[0049] Thus, in the 5th example, the actuation is the same as the 
configuration of drawing 1 , improve an input current wave form and 
improvement in a power-factor and reduction of a higher-harmonic-wave 
current component are attained, and since it flows without the current 
of the 1st and 2nd choke coil 51 and 52 minding a transformer 8 compared 
with the switching power supply equipment shown in drawing 31 , flow 
loss can be reduced. 

[0050] Moreover, the point of lifting-coming to be hard of malfunction 
by a switching device 9 and a control circuit 40 serving as 
stabilization potential by the RF to input AC power supply since a choke 
coil 5 is in a positive-electrode side compared with the configuration 
of drawing 1 arranged at the negative-electrode side of a full wave 
rectifier circuit 3 is the same as that of drawing 5 . 
[0051] (The 6th example) Drawing 8 shows the 6th example. Differing from 
the configuration of drawing 7 in drawing 8 is the point of having 
formed the tertiary winding 83 by which the end was connected to the 
transformer 8 at the end of a primary winding 81, and having connected 
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the cathode terminal of the 1st and 2nd diode 61 and 62 to the other end 
of a tertiary winding 83. 

[0052] The number of turns of Nl and a tertiary winding 83 are set [ the 
electrical potential difference of a smoothing capacitor 4 ] to N3 for 
the number of turns of Ec and a primary winding 81, and the actuation is 
explained as N= (N3/N1). First, in the period of the polarity [ AC power 
supply / 1 / input ] of drawing 8 , when a switching device 9 is ON, the 
electrical potential difference of N-Ec occurs in a tertiary winding 83. 
if the electrical potential difference Vi of input AC power supply 1 is 
larger than Ec (1-N) — diodes 61 and 33 — flowing — input AC-power- 
supply l-> — the 1st choke coil 51 -> diode 61 -> tertiary-winding 83 - 
> primary-winding 81 -> switching device 9 -> diode 33 -> input AC power 
supply 1 and input AC-power-supply l-> — a current flows by the 1st 
root of choke coil 51 -> diode 61 -> tertiary-winding 83 -> smoothing 
capacitor 4 -> diode 33 -> input AC power supply 1. Vi-(l-N) Ec is 
impressed to the 1st choke coil 51, and this current increases linearly 
with the inclination proportional to Vi-(l-N) Ec. 

[0053] instead of being diode 61 when a switching device 9 turns off — 
diode 31 — flowing — input AC-power-supply 1~> — a current flows by 
the 1st root of choke coil 51 -> diode 31 -> smoothing capacitor 4 -> 
diode 33 -> input AC power supply 1. Vi-Ec is impressed to the 1st choke 
coil 51, and this current decreases linearly and serves as zero soon. 
[0054] When input AC power supply 1 is reversed from the polarity of 
drawing 8 , diode 34 operates instead of the 2nd choke coil 52 and diode 
61 instead of the 1st choke coil 51, and operates instead of diode 32 
and diode 33 instead of diode 62 and diode 31, respectively. 
[0055] If actuation of this 6th example is N= 1, it is equivalent to 
actuation of the 3rd example, and, ** Li and in the case of N< 1, 
equivalent to actuation of the 4th example. 
(The 7th example) Drawing 9 shows the 7th example. 

[0056] In drawing 9 , the 1st and 2nd structure and connecting location 
of choke coils 51 and 52 differ from the configuration of drawing 5 . 
The end of the 1st and 2nd choke coil 51 and 52 is connected to the both 
ends of the alternating current input power 1, respectively. The anode 
terminal of the 1st diode 61 and diode 31 is connected to the other end 
of the 1st choke coil 51, and the anode terminal of the 2nd diode 62 and 
diode 32 is connected to the other end of the 2nd choke coil 52. The 
cathode terminal of the 1st and 2nd diode is connected at the node of a 
primary winding 81 and a switching device 9. The cathode terminal of 
diodes 31 and 32 is connected at the node of a smoothing capacitor 4 and 
a primary winding 81. 
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[0057] Thus, actuation of the constituted switching power supply 
equipment is explained, first, the time of a switching device 9 being ON 
in the period of the polarity [ AC power supply / 1 / input ] of drawing 

9 — diodes 61 and 33 — flowing — input AC-power-supply l-> — 1st 
choke coil 51 -> diode 61 -> switching device 9 -> diode 33-> — a 
current flows by the root of 2nd choke coil 52 -> input AC power supply 
1. (One half) of the electrical potential differences of input AC power 
supply 1 is impressed to the 1st and 2nd choke coil 51 and 52, 
respectively, and this current increases linearly with the inclination 
proportional to the electrical potential difference of input AC power 
supply 1. 

[0058] instead of being diode 61 when a switching device 9 turns off — 
diode 31 — flowing — input AC-power-supply l-> — 1st choke coil 51 -> 
diode 31 -> smoothing capacitor 4 -> diode 33-> — a current flows by 
the root of 2nd choke coil 52 -> input AC power supply 1. (One half) of 
the differences of the electrical potential difference of input AC power 
supply 1 and a smoothing capacitor 4 is impressed to the 1st and 2nd 
choke coil 51 and 52, respectively, and this current decreases linearly 
and serves as zero soon. 

[0059] When input AC power supply 1 is reversed from the polarity of 
drawing 9 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0060] By the repeat of this actuation, the current which flows to the 
1st and 2nd choke coil 51 and 52 becomes the shape of a saw tooth wave 
which has the peak value proportional to the electrical potential 
difference of input AC power supply 1. The input current wave form where 
this was graduated with the filter capacitor 2 serves as the shape of a 
sine wave which carried out proportionally [ abbreviation ] at input 
alternating voltage. 

[0061] Thus, actuation of the 7th example is the same as the 
configuration of drawing 1 , improve an input current wave form and 
improvement in a power-factor and reduction of a higher-harmonic-wave 
current component are attained, and since it flows without the current 
of the 1st and 2nd choke coil 51 and 52 minding a transformer 8 compared 
with the switching power supply equipment shown in drawing 31 , flow 
loss can be reduced. 

[0062] (The 8th example) Drawing 10 shows the 8th example. In drawing 

10 , differing from the configuration of drawing 9 is the point of 
having formed the tertiary winding 83 by which the end was connected to 
the transformer 8 at the end of a primary winding 81, and having 
connected the cathode terminal of the 1st and 2nd diode 61 and 62 to the 
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other end of a tertiary winding 83. The number of turns of Nl and a 
tertiary winding 83 are set to N3 for the number of turns of Ec and a 
primary winding 81, and the electrical potential difference of a 
smoothing capacitor 4 is made into N= (N3/N1). 

[0063] Thus, actuation of the constituted switching power supply 
equipment is explained. First, in the period of the polarity [ AC power 
supply / 1 / input ] of drawing 10 , when a switching device 9 is ON, 
the electrical potential difference of N-Ec occurs in a tertiary winding 
83. If the electrical potential difference Vi of input AC power supply 1 
is larger than Ec (l-N), diodes 61 and 33 will flow, input AC-power- 
supply l-> — 1st choke coil 51 -> diode 61 -> tertiary-winding 83 -> 
primary-winding 81 -> switching device 9 -> diode 33 -> — 2nd choke 
coil 52 -> input AC power supply 1 — and input AC-power-supply l-> — 
1st choke coil 51 -> diode 61 -> tertiary-winding 83 -> smoothing 
capacitor 4 -> diode 33 -> — a current flows by the root of 2nd choke 
coil 52 -> input AC power supply L {Vi- (l-N) Ec} / 2 are impressed to 
the 1st and 2nd choke coil 51 and 52, respectively, and this current 
increases linearly with the inclination proportional to Vi-(l-N) Ec. 
[0064] instead of being diode 61 when a switching device 9 turns off — 
diode 31 — flowing — input AC-power-supply l-> — 1st choke coil 51 -> 
diode 31 -> smoothing capacitor 4 -> diode 33-> — a current flows by 
the root of 2nd choke coil 52 -> input AC power supply 1. /2 are 
impressed to the 1st and 2nd choke coil 51 and 52, respectively (Vi~Ec), 
and this current decreases linearly and serves as zero soon. 
[0065] When input AC power supply 1 is reversed from the polarity of 
drawing 10 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. Thus, if 
actuation of the 8th example is N= 1, it is equivalent to actuation of 
the 1st example, and, ** Li and in the case of N< 1, equivalent to 
actuation of the 2nd example. 

[0066] (The 9th example) Drawing 11 shows the 9th example. In drawing 
11 , differing from the configuration of drawing 1 is the point that the 
1st and 2nd diode 61 and 62 is the 1st and 2nd capacitor 71 and 72, 
respectively. 

[0067] Thus, actuation of the constituted switching power supply 
equipment is explained. First, in the period of the polarity [ AC power 
supply / 1 / input ] of drawing 11 , when a switching device 9 is ON, a 
current flows and increases by the root of input AC-power-supply 1 -> 
capacitor 71 -> switching device 9 -> choke coil 5 -> diode 33 -> input 
AC power supply 1. If charge of a capacitor 71 tends to progress, the 
potential of the node of a capacitor 71 and input AC power supply 1 
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tends to rise and it is going to become more than the potential of a 
smoothing capacitor 4, diode 31 will flow and a current will come to 
flow by the root of input AC-power-supply 1 -> diode 31 -> smoothing 
capacitor 4 -> choke coil 5 -> diode 33 -> input AC power supply 1. 
[0068] The exciting current of a transformer 8 flows by the root of the 
primary-winding 81 -> capacitor 71 -> diode 31 -> primary winding 81, 
and makes the charge stored in the capacitor 71 discharge at the same 
time a current will flow by the root of input AC-power-supply 1 -> diode 
31 -> smoothing capacitor 4 -> choke coil 5 -> diode 33 -> input AC 
power supply 1, if a switching device 9 turns off. 
[0069] When input AC power supply 1 is reversed from the polarity of 
drawing 11 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0070] Each part actuation wave by the repeat of such actuation is shown 
in drawing 12 . In drawing 12 , the current wave form where (a) flows to 
the output voltage wave of a full wave rectifier circuit 3, and (b) 
flows to a choke coil 5, and (c) are input current wave forms. The 
current which flows to a choke coil 5 turns into a continuation current 
which followed the electrical potential difference of input AC power 
supply 1. As for an input current wave form, this is graduated with a 
filter capacitor 2. 

[0071] Thus, in the 9th example, an input current wave form is improved 
and improvement in a power-factor and reduction of a higher-harmonic 
current component are attained. Since the current of a choke coil 5 
furthermore turns into a small continuation current of the amplitude 
compared with the 1st to 8th example when flowing without minding the 
transformer 8 shown in drawing 31 , flow loss can be reduced. 
[0072] (The 10th example) Drawing 13 shows the 10th example. In drawing 

13 , differing from the configuration of drawing 3 is the point that the 
1st and 2nd diode 61 and 62 is the 1st and 2nd capacitor 71 and 72, 
respectively. The number of turns of Nl and a tertiary winding 83 are 
set to N3, and the number of turns of a primary winding 81 are made into 
N= (N3/N1). 

[0073] Thus, in the 10th example, if it is N= 1, the actuation is 
equivalent to the 9th example, and, ** Li and in the case of N< 1, has 
the effectiveness of the 2nd example over the 1st example similarly to 
the 9th example. 

[0074] (The 11th example) Drawing 14 shows the 11th example. In drawing 

14 , differing from the configuration of drawing 5 is the point that the 
1st and 2nd diode 61 and 62 is the 1st and 2nd capacitor 71 and 72, 
respectively. 



[0075] Thus, actuation of the constituted switching power supply 
equipment is explained, first, the time of a switching device 9 being ON 
in the period of the polarity [ AC power supply / 1 / input ] of drawing 
14 — input AC-power-supply 1 -> capacitor 71-> — a current flows and 
increases by the root of 1st choke coil 51 -> switching device 9 -> 
diode 33 -> input AC power supply 1. if charge of a capacitor 71 tends 
to progress, the potential of the node of a capacitor 71 and input AC 
power supply 1 tends to rise and it is going to become more than the 
potential of a smoothing capacitor 4 — diode 31 — flowing — input AC- 
power-supply 1 -> diode 31-> — a current comes to flow by the root of 
2nd choke coil 52 -> smoothing capacitor 4 -> diode 33 -> input AC power 
supply 1. 

[0076] if a switching device 9 turns off — input AC-power-supply 1 -> 

diode 31-> — the exciting current of a transformer 8 flows by the root 

of the primary-winding 81 -> capacitor 71 -> diode 31 -> primary winding 

81, and makes the charge stored in the capacitor 71 discharge at the 

same time a current flows by the root of 2nd choke coil 52 -> smoothing 

capacitor 4 -> diode 33 -> input AC power supply 1 

[0077] When input AC power supply 1 is reversed from the polarity of 

drawing 14 , diode 34 operates instead of diode 32 and diode 33 instead 

of diode 62 and diode 31 instead of diode 61, respectively. 

[0078] Thus, in the 11th example, actuation of equivalence is considered 

as the 9th example and there is effectiveness of the 3rd example over 

the 1st example similarly to the 9th example. 

(The 12th example) Drawing 15 shows the 12th example. 

[0079] In drawing 15 , differing from the configuration of drawing 6 is 
the point that the 1st and 2nd diode 61 and 62 is the 1st and 2nd 
capacitor 71 and 72, respectively. The number of turns of Nl and a 
tertiary winding 83 are set to N3, and the number of turns of a primary 
winding 81 are made into N= (N3/N1) . 

[0080] Thus, in the 12th example, if it is N= 1, the actuation is 
equivalent to the 9th example, and, ** Li and in the case of N< 1, has 
the effectiveness of the 2nd example over the 1st example similarly to 
the 11th example. 

[0081] (The 13th example) Drawing 16 shows the 13th example. In drawing 
16 , differing from the configuration of drawing 7 is the point that the 
1st and 2nd diode 61 and 62 is the 1st and 2nd capacitor 71 and 72, 
respectively. 

[0082] Thus, actuation of the constituted switching power supply 
equipment is explained, first, the time of a switching device 9 being ON 
in the period of the polarity [ AC power supply / 1 / input ] of drawing 




16 — input AOpower-supply l-> — a current flows and increases by the 
1st root of choke coil 51 -> capacitor 71 -> switching device 9 -> diode 
33 -> input AC power supply 1. if charge of a capacitor 71 tends to 
progress, the potential of the node of a capacitor 71 and the 1st choke 
coil 51 tends to rise and it is going to become more than the potential 
of a smoothing capacitor 4 — diode 31 — flowing — input AC-power- 
supply l-> — a current comes to flow by the 1st root of choke coil 51 - 
> diode 31 -> smoothing capacitor 4 -> diode 33 -> input AC power supply 
1. 

[0083] if a switching device 9 turns off — input AC-power-supply l-> — 

the exciting current of a transformer 8 flows by the root of the 

primary-winding 81 -> capacitor 71 -> diode 31 -> primary winding 81, 

and makes the charge stored in the capacitor 71 discharge at the same 

time a current flows by the 1st root of choke coil 51 -> diode 31 -> 

smoothing capacitor 4 -> diode 33 -> input AC power supply 1 

[0084] When input AC power supply 1 is reversed from the polarity of 

drawing 16 , diode 34 operates instead of the 2nd choke coil 52 and 

diode 61 instead of the 1st choke coil 51, and operates instead of diode 

32 and diode 33 instead of diode 62 and diode 31, respectively. 

[0085] Thus, in the 13th example, actuation of equivalence is considered 

as the 9th example and there is effectiveness of the 5th example over 

the 1st example similarly to the 9th example. 

(The 14th example) Drawing 17 shows the 14th example. 

[0086] In drawing 17 , differing from the configuration of drawing 8 is 

the point that the 1st and 2nd diode 61 and 62 is the 1st and 2nd 

capacitor 71 and 72, respectively. When the number of turns of Nl and a 

tertiary winding 83 are set to N3 and the number of turns of a primary 

winding 81 are made into N= (N3/N1), if it is N= 1, the actuation is 

equivalent to the 9th example, and, ** Li and in the case of N< 1, there 

is effectiveness of the 2nd example over the 1st example similarly to 

the 13th example. 

[0087] (The 15th example) Drawing 18 shows the 15th example of this 
invention. In drawing 18 , differing from the configuration of drawing 9 
is the point that the 1st and 2nd diode 61 and 62 is the 1st and 2nd 
capacitor 71 and 72, respectively. 

[0088] Thus, actuation of the constituted switching power supply 
equipment is explained, first, the time of a switching device 9 being ON 
in the period of the polarity [ AC power supply / 1 / input ] of drawing 
18 — input AC-power-supply l-> — 1st choke coil 51 -> capacitor 71 -> 
switching device 9 -> diode 33-> — a current flows and increases by the 
root of 2nd choke coil 52 -> input AC power supply 1. if charge of a 




capacitor 71 tends to progress, the potential of the node of a capacitor 
71 and the 1st choke coil 51 tends to rise and it is going to become 
more than the potential of a smoothing capacitor 4 — diode 31 — 
flowing — input AC-power-supply l-> — 1st choke coil 51 -> diode 31 -> 
smoothing capacitor 4 -> diode 33-> — a current comes to flow by the 
root of 2nd choke coil 52 -> input AC power supply 1. 

[0089] if a switching device 9 turns off — input AC-power-supply l-> — 
1st choke coil 51 -> diode 31 -> smoothing capacitor 4 -> diode 33-> — 
the exciting current of a transformer 8 flows by the root of the 
primary-winding 81 -> capacitor 71 -> diode 31 -> primary winding 81, 
and makes the charge stored in the capacitor 71 discharge at the same 
time a current flows by the root of 2nd choke coil 52 -> input AC power 
supply 1 

[0090] When input AC power supply 1 is reversed from the polarity of 
drawing 18 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0091] Thus, in the 15th example, the same actuation as the 9th example 
is carried out. 

(The 16th example) Drawing 19 shows the 16th example. 

[0092] In drawing 19 , differing from the configuration of drawing 10 is 
the point that the 1st and 2nd diode 61 and 62 is the 1st and 2nd 
capacitor 71 and 72, respectively. When the number of turns of Nl and a 
tertiary winding 83 are set to N3 and the number of turns of a primary 
winding 81 are made into N= (N3/N1), if it is N= 1, the actuation is 
equivalent to the 9th example, and, ** Li and in the case of N< 1, there 
is effectiveness of the 2nd example over the 1st example similarly to 
the 15th example. 

[0093] in addition, in drawing 3 which shows the 2nd example, drawing 6 
which shows the 4th example, drawing 8 which shows the 6th example, 
drawing 10 which shows the 8th example, drawing 13 which shows the 10th 
example, drawing 15 which shows the 12th example, drawing 17 which shows 
the 14th example, and drawing 19 which shows the 16th example Although 
the configuration of a tertiary winding 83 was carried out like drawing 
20 (a), it cannot be overemphasized that a configuration like drawing 20 
(b) is also possible. 

[0094] (The 17th example) Drawing 21 shows the 17th example. Differing 
from the configuration of drawing 1 in drawing 21 is the point that the 
parallel circuit of a choke coil 53 is connected with the capacitor 73 
between the cathode terminal of the 1st and 2nd diode 61 and 62, the 
primary winding 81, and the switching device 9. 

[0095] Thus, the constituted switching power supply equipment carries 




out the almost same actuation as the 9th example. First, in the period 
of the polarity [ AC power supply / 1 / input ] of drawing 21 , when a 
switching device 9 is ON, a current flows and increases by the root of 
input AC-power-supply 1 -> diode 61 -> capacitor 73 -> switching device 
9 -> choke coil 5 ~> diode 33 -> input AC power supply 1. The choke coil 
53 by which parallel connection was carried out to the capacitor 73 at 
coincidence is excited. It flows in the direction in which the exciting 
current of a choke coil 53 discharges the charge stored in the capacitor 
73 at the same time a current will flow by the root of input AC-power- 
supply 1 -> diode 31 -> smoothing capacitor 4 -> choke coil 5 -> diode 
33 -> input AC power supply 1, if a switching device 9 turns off. 
[0096] When input AC power supply 1 is reversed from the polarity of 
drawing 21 , diode 34 operates instead of diode 32 and diode 33 instead 
of diode 62 and diode 31 instead of diode 61, respectively. 
[0097] That is, a capacitor 73 plays a role of the 1st and 2nd capacitor 
71 and 72 in the 9th example, and when a switching device 9 is OFF, the 
choke coil 53 is playing a role of the primary winding 81 which 
discharges the charge of the 1st and 2nd capacitor 71 and 72. 
[0098] Although the 17th example constituted the parallel circuit of a 
capacitor 73 and a choke coil 53 in the 1st and 2nd diode 61 and 62 and 
a serial by preparing in drawing 1 which shows the 1st example as shown 
in drawing 22 (a) As similarly shown in drawing 22 (b), the parallel 
circuit of a capacitor 74 and a choke coil 54 The switching power supply 
equipment which carries out the same actuation as the 17th example to 
the 1st diode 61 and a serial also by establishing the parallel circuit 
of a capacitor 75 and a choke coil 55 in the 2nd diode 62 and a serial 
is obtained. 

[0099] It gives from the 2nd above-mentioned example also to the 8th 
example, and these configurations can still carry out same actuation. 
(The 18th example) Drawing 23 and drawing 24 show the 18th example. 
[0100] In drawing 23 , the function of a control circuit 40 differs from 
the configuration of drawing 1 , and it is a point which is controlling 
the switching frequency according to the electrical potential difference 
of a smoothing capacitor 4. The point currently controlled so that 
output direct current voltage stabilizes the on~off ratio of a switching 
device 9 is the same as the former and each above-mentioned example. 
[0101] Thus, the constituted switching power supply equipment carries 
out the almost same actuation as the 1st example. The I/O voltage ratio 
of the DC to DC converter represented by the feedforward converter used 
for the example of this invention is expressed with the on-off ratio of 
a switching device 9. For this reason, the ON time amount and off time 




amount of a switching device 9 hardly change that a switching frequency 
is immobilization depending on the output current. Even if the output 
current becomes small, the energy per switching 1 period inputted 
through a choke coil 5 or the 1st and 2nd choke coil 51 and 52 hardly 
changes. Therefore, when the output current becomes small, it goes up, 
as the electrical potential difference of a smoothing capacitor 4 
indicates the property A of drawing 24 that I/O power can be balanced, 
and the thing of high pressure-proofing is needed for a switching device 
9 or a smoothing capacitor 4. 

[0102] On the other hand, in the 18th example, the electrical potential 
difference of a smoothing capacitor 4 is detected, and if this goes up, 
the control circuit 40 has the function in which a switching frequency 
also rises. If the output current becomes small and the electrical 
potential difference of a smoothing capacitor 4 rises, a switching 
frequency will also rise and the energy per switching 1 period inputted 
through a choke coil 5 or the 1st and 2nd choke coil 51 and 52 will 
decrease. Therefore, as shown in the property B of drawing 24 , the rise 
of the electrical potential difference of a smoothing capacitor 4 can be 
controlled. 

[0103] Drawing 25 is the circuit diagram showing the example of a 
control circuit 40. The sign of each terminal made it correspond with 
the thing of the control circuit 40 of drawing 24 . The place enclosed 
with the broken line in drawing is the part which has the function 
explained by this example. 

[0104] In drawing 25 , 400 is Control IC and uses a part number M51977 
here. 401,402 is resistance, 403 is a capacitor, 401,402 determines the 
charge and discharge current of a capacitor 403, and the maximum ON time 
amount and the minimum off time amount, Li, and those sums serve as 
[ the charge and discharge time ] a switching period. Resistance and 406 
are photo couplers, as for a shunt regulator and 407, detect output 
direct current voltage, and 404, 405 returns to control IC 400. Control 
IC 400 determines that ON time amount will stabilize output direct 
current voltage, and outputs the driving pulse to a switching device 9. 
The time amount which deducted ON time amount from the switching period 
turns into off time amount. 408,409 will enlarge the charge and 
discharge current of a sink and a capacitor 403 for a current through 
diode 411, resistance 413, and diode 412 and resistance 414, if 
resistance and 410 input into a shunt regulator 410 the electrical 
potential difference of the smoothing capacitor 4 with which a shunt 
regulator and 411,412 are resistance and detected diode and 413,414 by 
resistance 408,409 and go up more than an electrical potential 




difference predetermined in the electrical potential difference of a 
smoothing capacitor 4. That is, the switching frequency rises. Even if a 
switching frequency changes, control IC 400 decides on ON time amount 
within the maximum ON time amount which changed so that output direct 
current voltage may be stabilized. 

[0105] Thus, in the 18th example, since the rise of the electrical 
potential difference of a smoothing capacitor 4 can be controlled, the 
thing of low pressure-proofing can be used for a switching device 9 or a 
smoothing capacitor 4. 

[0106] In addition, although resistance division detected the electrical 
potential difference of a smoothing capacitor 4 in the 18th example, the 
thing for which the electrical potential difference equivalent to the 
electrical potential difference of a smoothing capacitor 4 may be 
detected, such as detecting the coil electrical potential difference of 
the transformer 8 generated when a switching device 9 is ON, cannot be 
overemphasized. 

[0107] Moreover, although the control circuit 40 shown in this example 
is applied to the 1st example, it cannot be overemphasized that it is 
applicable to any example of the 2nd to 17th example. 
[0108] (The 19th example) Drawing 26 and drawing 27 show the 19th 
example. Differing from the configuration of drawing 11 in drawing 26 is 
the point of having the engine performance as shown in drawing 27 to 
which the inductance value of a choke coil 5 becomes small, when the 
flowing current becomes large. 

[0109] Thus, the constituted switching power supply equipment carries 
out the almost same actuation as the 9th example. However, when the 
output current becomes small in the 9th example, it is as the 18th 
example having described that the electrical potential difference of a 
smoothing capacitor 4 rises. In the case of the 9th example, when the 
switching device 9 turns on, the current which flows a choke coil 5 is 
the resonance current of a choke coil 5 and the 1st and 2nd capacitor 71 
and 72, and an increment is not linearly carried out like the 1st 
example. Therefore, when the output current is large, even if the 
inductance value of a choke coil 5 is small, it seldom influences 
actuation of switching power supply equipment. On the other hand, when 
the output current is small, also in order to control the rise of the 
electrical potential difference of a smoothing capacitor 4, the larger 
one of the inductance value of a choke coil 5 is desirable. 
[0110] On the other hand, in the 19th example, since it has the engine 
performance to which an inductance value becomes small if a current 
becomes [ a choke coil 5 ] large, when the output current is large, the 



same actuation as the 9th example is carried out, and when the output 
current is small, the rise of the electrical potential difference of a 
smoothing capacitor 4 is controlled rather than the 9th example. As for 
the rising characteristics of the electrical potential difference of the 
smoothing capacitor 4 of the 9th example, and a property B, the property 
A of drawing 28 shows the rising characteristics of the electrical 
potential difference of the smoothing capacitor 4 of the 19th example. 
[0111] What is necessary is not to care about magnetic saturation, but 
to be few in the number of turns of a coil, and just to make the gap of 
a core small as a choke coil 5 which has such engine performance. That 
is, a choke coil 5 can be miniaturized. 

[0112] In addition, if the 19th example and 18th example are used 
together, the change width of face of a switching frequency becomes 
small, and a more effective thing cannot be overemphasized. Moreover, 
although the choke coil 5 shown in this example is applied to the 9th 
example, it cannot be overemphasized that it is applicable to any [ the 
10th - / 17th ] example. What is necessary is just to make it have the 
engine performance shown in the 1st and 2nd choke coil 51 and 52 by this 
example, when the choke coil 5 has composition of the 1st and 2nd choke 
coil 51 and 52. 

[0113] In addition, in drawing 31 which shows the example of point 
invention, the series circuit of diode 10 and the fourth coil 84 is 
established in the both ends of a smoothing capacitor 4, and it is made 
to perform magnetic reset of a transformer 4 efficiently. However, to 
the effectiveness of this invention, greatly, since it was not 
indispensable to explanation of this invention, the effect the existence 
of the series circuit of diode 10 and the fourth coil 84 affects 
actuation of this invention was omitted in each example. 
[0114] Moreover, in each example, although the circuitry based on a 
feedforward converter has explained, the same effectiveness can be 
acquired on the basis of other DC to DC converters. 
[0115] 

[Effect of the Invention] Since it flows according to the configuration 
of claim 1, without the current of a choke coil minding a transformer, 
flow loss can be reduced. Therefore, while a power-factor is good and 
has input characteristics with little input current harmonic content, 
outstanding switching power supply equipment with high effectiveness is 
realizable. 

[0116] Since it flows according to the configuration of claim 2, without 
the current of a choke coil minding a tertiary winding when a switching 
device is OFF, flow loss can be reduced. Moreover, compared with the 



case of claim 1, pressure-proofing of diode can be reduced by 
considering as the turn ratio N< 1 of a primary winding and a tertiary 
winding. 

[0117] According to the configuration of claim 3, since it flows without 
the current of the 1st and 2nd choke coil minding a transformer, flow 
loss can be reduced. Moreover, since a choke coil 5 is in a positive- 
electrode side compared with claim 1 arranged at the negative-electrode 
side of a full wave rectifier circuit, a switching device and a control 
circuit serve as stabilization potential by the RF to input AC power 
supply, and it lifting-comes to be hard of malfunction. 
[0118] According to the configuration of claim 4, if it is N= 1, it is 
equivalent to claim 1 and, ** Li and in the case of N< 1, equivalent to 
actuation of the 2nd example. Since it flows according to the 
configuration of claim 5, without the current of the 1st and 2nd choke 
coil minding a transformer, flow loss can be reduced. Moreover, since a 
choke coil is in a positive-electrode side compared with the 
configuration of claim 1 arranged at the negative-electrode side of a 
full wave rectifier circuit, a switching device and a control circuit 
serve as stabilization potential by the RF to input AC power supply, and 
it lifting-comes to be hard of malfunction. 

[0119] According to the configuration of claim 6, if it is N= 1, it is 
equivalent to claim 3 and, ** Li and in the case of N< 1, equivalent to 
claim 4. Since it flows according to the configuration of claim 7, 
without being the same as that of claim 1, improving an input current 
wave form, attaining improvement in a power-factor, and reduction of a 
higher-harmonic-wave current component, and the current of the 1st and 
2nd choke coil minding a transformer, flow loss can be reduced. 
[0120] According to the configuration of claim 8, if it is N= 1, it is 
equivalent to claim 1 and, ** Li and in the case of N< 1, is claim 2 
equivalence. According to the configuration of claim 9, an input current 
wave form is improved and improvement in a power-factor and reduction of 
a higher-harmonic current component are attained. Since the current of a 
choke coil furthermore turns into a small continuation current of the 
amplitude compared with each above-mentioned claim when flowing without 
minding a transformer, flow loss can be reduced. 

[0121] According to the configuration of claim 10, if it is N= 1, the 
actuation is equivalent to claim 9, and, ** Li and in the case of N< 1, 
pressure-proofing of diode can be reduced compared with the case of 
claim 9. 

[0122] According to the configuration of claim 11, it is equivalent to 
claim 9, since a choke coil is moreover in the positive-electrode side 



of a full wave rectifier circuit, a switching device and a control 
circuit serve as stabilization potential by the RF to input AC power 
supply, and it lifting-comes to be hard of malfunction. 
[0123] According to the configuration of claim 12, if it is N= 1, the 
actuation is equivalent to claim 9, and, ** Li and in the case of N< 1, 
pressure-proofing of diode can be reduced compared with the case of 
claim 11. 

[0124] According to the configuration of claim 13, it is equivalent to 
claim 9, since a choke coil is moreover in a positive-electrode side 
compared with the configuration of claim 9 arranged at the negative- 
electrode side of a full wave rectifier circuit, a switching device and 
a control circuit serve as stabilization potential by the RF to input AC 
power supply, and it lifting-comes to be hard of malfunction. 
[0125] According to the configuration of claim 14, if it is N= 1, the 
actuation is equivalent to claim 9, and, ** Li and in the case of N< 1, 
pressure-proofing of diode can be reduced compared with the case of 
claim 13. 

[0126] According to the configuration of claim 15, the same actuation as 
claim 9 is carried out. According to the configuration of claim 16, it 
is equivalent to claim 9 and, ** Li and in the case of N< 1, pressure- 
proofing of diode can be reduced compared with the case of claim 15. 
[0127] According to the configuration of claim 17, in either of claim 1 
to claims 8, a property is improvable by infixing the parallel circuit 
of the 3rd choke coil and a capacitor in the 1st and 2nd diode and a 
serial. 

[0128] According to the configuration of claim 18, the output current 
becomes small, and if the electrical potential difference of a smoothing 
capacitor 4 rises, a control circuit raises a switching frequency, and 
the energy per switching 1 period inputted through a choke coil or the 
1st and 2nd choke coil can decrease, can control the rise of the 
electrical potential difference of a smoothing capacitor, and can use 
the thing of low pressure-proofing for a switching device or a smoothing 
capacitor. 

[0129] Since it has the engine performance to which the inductance value 
of a choke coil becomes small if the current which flows in either of 
claim 1 to claims 18 according to the configuration of claim 19 becomes 
large, the rise of the electrical potential difference of a smoothing 
capacitor is controlled. 
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[Drawing 1] The block diagram of the 1st example 

[Drawing 2] The input wave form chart of this example 

[Drawing 3] The block diagram of the 2nd example 

[Drawing 4] The input wave form chart of this example 

[Drawing 5] The block diagram of the 3rd example 

[Drawing 6] The block diagram of the 4th example 

[Drawing 7] The block diagram of the 5th example 

[Drawing 8] The block diagram of the 6th example 
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The block diagram of the 8th example 

The block diagram of the 9th example 

The input wave form chart of this example 

The block diagram of the 10th example 

The block diagram of the 11th example 

The block diagram of the 12th example 

The block diagram of the 13th example 

The block diagram of the 14th example 

The block diagram of the 15th example 

The block diagram of the 16th example 
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10, 



[Drawing 28] The important section property Fig. of this example 

[Drawing 29] The circuitry Fig. of conventional switching power supply 
equipment 

[Drawing 30] The important section property Fig. of the conventional 
example 

[Drawing 31] The circuitry Fig. of the switching power supply equipment 
explaining Object of the Invention 

[Drawing 32] The important section property Fig. of the example of 

[Description of Notations] 
1 Input AC Power Supply 

3 Full Wave Rectifier Circuit 

31 3rd Diode 

32 4th Diode 

33 5th Diode 

34 6th Diode 

4 Smoothing Capacitor 

5 Choke Coil 

51 1st Choke Coil 

52 2nd Choke Coil 

53 3rd Choke Coil 

61 1st Diode 

62 2nd Diode 

71 1st Capacitor 

72 2nd Capacitor 

73 3rd Capacitor 

8 Transformer 

81 Primary Winding of Transformer 

82 Secondary Winding of Transformer 

83 Tertiary Winding of Transformer 

9 Switching Device 

20 Rectification Smoothing Circuit 
25 Load 

40 Control Circuit 
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